Objective: The purpose of this study was to determine the utility of a brief screening tool for panic disorder in the primary care setting. Methods: A total of 1476 primary care outpatients in three primary care medical clinics on the West Coast of the United States were studied. Patients completed a brief self-report measure, the five-item Autonomic Nervous System Questionnaire (ANS), while in the waiting room. The presence of DSM-IV panic disorder was subsequently determined in groups of "screen-positive" and "screen-negative" subjects using the Composite International Diagnostic Interview. A subset of patients (N ϭ 511) also completed the 21-item Beck Anxiety Inventory. Indices of diagnostic utility were calculated using receiving operating characteristic analyses to guide the selection of optimal cutoff levels. Results: The two-question version of the ANS had excellent sensitivity (range ϭ 0.94 -1.00 across the three clinic sites) and negative predictive value (0.94 -1.00) but low specificity (0.25-0.59) and positive predictive value (range 0.18 -0.40). The three-and five-question versions of the ANS had only modestly improved specificity, and this was achieved at the cost of reduced sensitivity and increased respondent burden to complete the questionnaire. The 21-item Beck Anxiety Inventory had maximal clinical utility at a cutoff level of Ն20, but sensitivity was lower than desirable for a screening instrument (0.67). Conclusions: The two-question version of the ANS shows promise as a screening instrument for panic disorder in the primary care setting.
INTRODUCTION
Panic disorder affects 1 to 2% of the adult population (1) and is associated with significant functional impairment whether encountered in epidemiological (2, 3) , psychiatric (4 -6), or primary care (7) (8) (9) settings. Because individuals with panic disorder often believe that their symptoms (eg, shortness of breath, palpitations, chest pain, and dizziness) result from a physical malady, they frequently seek medical attention (10, 11) . Perhaps as a result, panic disorder is overrepresented among patients seeking care for palpitations (12, 13) , chest pain (14, 15) , shortness of breath (16, 17) , and dizziness (18, 19) .
Panic disorder is commonly encountered in the primary care setting, with prevalence ranging from 2 to 13% (7, 20 -22) . Despite its high prevalence in primary care, accurate diagnosis is rare, and appropriate treatment is even rarer (22) (23) (24) . This failure to recognize and adequately treat panic disorder likely contributes to inordinately high rates of medical utilization, medical costs, and excessive disability in these patients (3, 8, 25, 26) . Primary care physicians are busy and, moreover, are being asked to recognize and treat an ever-growing list of ailments. This has led to interest in the development of brief screening measures for mental disorders for primary care, in the hope that their use might facilitate detection and diagnosis.
Screening measures for depression in medical settings have been used for some time (27) (28) (29) , but screening measures for anxiety disorders have been much less extensively studied (30) . In this report, we describe the development of a brief new measure to detect panic disorder in the primary care medical setting. Our goal was to develop an instrument that would identify patients with panic disorder who could then be approached to participate in an intervention research study. We evaluated the utility of the instrument by comparing it with a diagnostic confirmatory interview (the Composite International Diagnostic Interview) (31) , as well as with a longer and more generic anxiety measure (the Beck Anxiety Inventory) (32) , in a subset of patients.
METHODS

Design and Subjects
This study was conducted in three academic medical center primary care clinics on the West Coast of the United States. Included were the University of Washington General Internal Medicine Clinic (GIM); the University of Washington Harborview Medical Center Adult Medical Clinic (HMC); and the University of California, San Diego, Mira Mesa Family Medicine Clinic (UCSD).
Research assistants were stationed in the waiting rooms of the primary care clinics for periods of 3 to 4 hours. Times were chosen on the basis of convenience, usually to coincide with periods of maximal patient flow. Research assistants approached all Englishspeaking adult patients after they had checked in and asked them if they would be willing to participate in the study. At GIM and HMC, subjects were asked to participate in a study looking at "characteristics of a common autonomic nervous system disorder that causes sudden physical symptoms in patients." At UCSD, the study was described as looking at "the relationship between physical and mental health." Subjects were informed that the study consisted of two parts, the first being a short set of questionnaires and the second being a phone interview for a subset of participants. Subjects gave informed written consent to participate in the study, which was approved by the human subjects committees of the three institutions.
Reasons for refusal to participate were systematically recorded only at the UCSD site. At UCSD, 1024 potentially eligible participants were approached to take part in the study. Of those, 566 (55%) agreed to fill out the self-report measures, 239 (23%) refused to participate because they were not interested, 145 (14%) refused because they were too busy, and 74 (7%) did not participate because they were too sick. Of the 566 participants, 55 were unable to complete the screening measures before being called in for their appointment, leaving 511 participants with complete data.
Patients (N ϭ 1614; 431 at HMC, 534 at GIM, and 511 at UCSD) completed a brief self-report questionnaire that assessed panic symptoms (the ANS; see below) and demographic variables. Patients at UCSD also completed the 21-item Beck Anxiety Inventory (32) . The research assistant reviewed the information immediately and then approached patients who were positive according to the ANS ("screen-positive"; see below) and a convenience (ie, nonrandom) sample of subjects who were negative ("screen-negative") and invited them to participate in a follow-up diagnostic interview. At UCSD, we chose to interview approximately two screen-negative subjects for every screen-positive subject (2:1 ratio), whereas at GIM and HMC, the ratio was approximately 1:4. These sampling differences across sites, which were dictated by practical constraints such as research assistant availability, preclude us from combining the samples (see Data Analysis). Patients who agreed were contacted by phone within 10 days of the screening assessment and completed the diagnostic interview and disability and utilization questionnaires (see below) over the phone. Patients were paid $20 for the follow-up interview.
Panic Screening Measure
We adapted the panic screening measure used in the DSM-IV field trial (33) for use in this study. This instrument (Appendix), which was deliberately given a "medical" name ("Autonomic Nervous System Questionnaire") to be consonant with the expectancy set of patients in this setting, consisted of two "gating" and three subsequent questions. The two gating questions asked about the occurrence in the prior 6 months of anxiety attacks or unexplained paroxysms of physical symptoms (eg, tachycardia, dizziness, and shortness of breath). Only those persons who responded affirmatively were instructed to complete the next three questions. These questions asked about the occurrence of attacks outside dangerous or performance situations, the frequency of attacks in the prior month, and the extent of worry in the prior month about the possible recurrence of attacks. For purposes of this study, individuals who gave an affirmative response to either of the two gating questions were considered screen-positive.
Confirmatory Diagnostic Interview
The confirmatory diagnostic interview consisted of the panic attack/panic disorder module of the World Health Organization's Composite International Diagnostic Interview, Version 2.1 (31) . This module has a past-12-months time frame, whereas the ANS has a 6-month time frame; this may have inflated the number of falsenegative results on the screener. This interview was administered by telephone to all accessible ANS screen-positive subjects (N ϭ 309) and to a convenience sample of screen-negative subjects (N ϭ 160).
Data Analysis
Standard indices of diagnostic utility were calculated for various cutoff levels on the ANS, including Se, Sp, PPV, and NPV. The Se of a screener is the proportion of true-positive cases that it correctly detects. Generally, it is desirable to minimize the number of truepositive cases missed in screening. A good screener therefore has high Se. The Sp of a screener is the proportion of true-negative cases that it correctly detects. High numbers of incorrectly classified negative cases are often the cost of maintaining high screener Se (27) .
For descriptive purposes, we report the results of each site separately and do not report composite values for the three sites combined. The latter value would be misleading, given that one site (UCSD) deliberately oversampled screen-negative subjects. As a result of this sampling inequity, test characteristics that are strongly influenced by relatively small changes in the base rate of screennegative (ie, Sp) or disease-positive (ie, PPV) individuals are noticeably different at the UCSD site. By varying sampling strategies at the three sites, one can derive information about how widely the test performance characteristics might vary at different base rates of disease prevalence. It is reasonable, then, to assume that the range of results reported here will "bracket" the results likely to be obtained in a variety of clinical settings.
ROC curves were used to determine an optimal cutoff level for the Beck Anxiety Inventory, and these values were then compared with those for the ANS (in the UCSD sample only). For all analyses, diagnostic results of the Composite International Diagnostic Interview were considered the reference standard for the test. Because ROC analysis does not address the effect of prevalence on test performance (34), Bayesian statistics were applied. Specifically, an equation developed by Metz et al. (35) measures in bits the reduction of diagnostic uncertainty that one obtains by performing a test. This characteristic, known as information content (I), can be applied to any point on an ROC graph and varies depending on the prevalence of the condition being tested for. To examine the utility of the test (and its alternate scoring options) at various prevalences, we calculated I for prevalence rates varying from 1 to 13%, which brackets the range seen in studies of panic disorder in the primary care setting (7, 20 -22) . This enabled us to compare the information content of the tests across a relevant range of prevalences and to choose as the
M. B. STEIN et al.
best test the one that provided maximal I across this range. For reasons outlined above, these analyses were calculated separately for each site.
RESULTS
The proportion of screen-positive patients (ie, those who responded "yes" to gating questions 1 and/or 2 on the ANS; see Appendix) was similar across sites (UCSD: 35.4%; GIM: 32.6%; HMC: 47.3%). We then attempted to interview by telephone (using the Composite International Diagnostic Interview described in Methods) all screen-positive patients and a sample of screen-negative patients to assess the utility of our screening procedure. We were able to conduct interviews with slightly more than 50% of screen-positive patients (UCSD: 53.3%; GIM: 51.7%; HMC: 59.8%).
To examine the possibility of a "nonresponse" bias to the interview, we compared sociodemographic characteristics of ANS screen-positive subjects at the UCSD site who were interviewed (N ϭ 96) with those of subjects who were not interviewed (N ϭ 84). The two groups did not differ significantly in gender (79 vs. 67% female; 2 ϭ 0.08, p ϭ NS), marital status (56 vs. 44% married or common law; 2 ϭ 0.16, p ϭ NS), education (54 vs. 46% with more than high school; 2 ϭ 0.82, p ϭ NS), or age (39.0 (SD 16.5) vs. 37.3 (SD 14.1) years; t ϭ 0.79, df ϭ 179, p ϭ .43). The only difference between the groups was in ethnicity: interviewed subjects were more likely to be white (72%) than those not interviewed (58%; 2 ϭ 3.23, p Ͻ .08). The Se of our screener ranged from 1.00 at HMC to 0.97 at GIM to 0.94 at UCSD. Sp ranged from 0.23 at GIM to 0.26 at HMC to 0.59 at UCSD (where we deliberately oversampled screen-negative patients in our interviewed sample). The PPV of the screener ranged from 0.40 at GIM to 0.38 at HMC to 0.18 at UCSD. The NPV of the screener ranged from 1.00 at HMC to 0.99 at UCSD to 0.94 at GIM. These data are summarized in Table 1 , Option A.
Alternate Scoring Options
Test performance characteristics for alternate definitions of a positive ANS score are given in Table 1 .
Option A (two questions) refers to people who answered affirmatively to either of the two gating questions (as discussed above). Option B (three questions) refers to people who were positive for Option A and reported that at least some of the attacks happened "in a situation when you were not in danger or not the center of attention." Option C (five questions) refers to people who were positive for Option B and reported at least one attack in the past month or worry in the past month that the attacks might recur.
As shown in Table 1 , relatively modest increases in Sp and PPV accompany the more stringent definitions of positivity as one moves from Options A through C. This comes, though, at the cost of a reduction in Se as well as an increased burden for respondents to complete the additional questions required to ascertain whether these additional criteria are met (ie, filling out five questions instead of two).
Comparative Performance of the Beck Anxiety Inventory
At the UCSD site, subjects also completed the 21-item Beck Anxiety Inventory. Using cutoff scores from Ն5 to Ն40 in five-point increments, Se of the Beck Anxiety Inventory ranged from 0.94 to 0.06, Sp ranged from 0.45 to 0.98, PPV ranged from 0.14 to 0.57, and NPV ranged from 0.92 to 0.99. An ROC plot of these data are shown in Figure 1 
PANIC SCREENING IN PRIMARY CARE
Information Content
Information content (I) for Option A at panic disorder prevalence rates of 1 to 13% ranged from 0.0043 to 0.0520 bits at HMC, from 0.0023 to 0.0277 bits at GIM, and from 0.0092 to 0.1066 bits at UCSD. For Option B, I ranged from 0.0024 to 0.0274 bits at HMC, from 0.0010 to 0.0116 bits at GIM, and from 0.0105 to 0.1192 bits at UCSD. For Option C, I ranged from 0.0024 to 0.0274 bits at HMC, from 0.0016 to 0.0179 bits at GIM, and from 0.0127 to 0.1422 bits at UCSD. According to these results, Option A yielded more information content than either Option B or C at the HMC and GIM sites, whereas Option C yielded more information content than either Option A or B at the UCSD site. These differences are not surprising given the increased number of screen-negative subjects sampled at the UCSD site. With reference to the Beck Anxiety Inventory, I at a cutoff score of 20 ranged from 0.0165 to 0.1675 and at a cutoff score of 5 ranged from 0.0055 to 0.0643. At the point that provided comparable sensitivity to Option A (ie, Beck Anxiety Inventory cutoff score of 5), Option A was superior in terms of providing more information content.
DISCUSSION
Recent studies have demonstrated that patients with anxiety disorders frequently go undiagnosed in the general medical setting (7, 24, 35, 36) . This is unfortunate given that untreated anxiety disorders, particularly panic disorder, are associated with considerable disability and inappropriate healthcare utilization (8, 9, 25, 26, 38 -42) . In concert with the realization that these disorders cannot be neglected, however, has come the rise of managed care with its demand that primary care physicians do more in less time. This has led to strong interest in the development of self-report diagnostic screening instruments for mental disorders in primary care (43) (44) (45) .
Two extensively studied instruments in this regard are the SDDS-PC (44, 45) and PRIME-MD (40, 43) . Both of these are intended to cover a wide range of psychiatric disorders, including major depression, generalized anxiety disorder, panic disorder, and alcohol and drug dependence. Both make use of a brief initial self-report screen and then use the results of this screen to draw the physician's attention to potential diagnoses, which are covered in a systematized interview. It is thus difficult to compare the operating characteristics of these instruments to the very brief screener we developed, the ANS, which was designed specifically with panic disorder in mind. Still, it should be noted that the most recent (DSM-IV) version of the SDDS-PC has a somewhat superior PPV (0.43) for panic disorder compared with our instrument and similar NPV (0.97) (43) . In future studies, it will be important to compare directly the utility of the ANS to other established diagnostic screens, such as the SDDS-PC and PRIME-MD. When these studies are conducted, it will be of interest to compare the instruments with regard to patient acceptability. Furthermore, it is unclear at this time whether a highly specialized instrument such as the ANS would find a place in general physicians' offices or whether they 
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would find one of the more comprehensive instruments (ie, one that screens for multiple psychiatric disorders, such as PRIME-MD or SDSS-PC) more useful. How did the ANS fare as a diagnostic screening instrument for panic disorder in primary care? With two questions, the ANS achieves a level of sensitivity for panic disorder equivalent to any other screening instrument, including some that are considerably longer (30, 32, (43) (44) (45) . The extremely high NPV indicates that our screener is highly unlikely to miss patients with panic disorder. On the other hand, the relatively low PPV indicates that a large proportion of patients will unnecessarily require a confirmatory test (eg, further interview with the physician), placing a heavier burden on clinician time than would be desirable. Thus, we presently advocate use of the ANS in settings where sensitivity is paramount and the extra costs imposed by the need for confirmatory interviews can be tolerated. An example of one such setting would be screening for panic disorder patients in primary care to include them in a clinical trial or other research study, where the costs of screening are borne by the study. A compelling argument could be made that the costs of untreated panic disorder are high enough to warrant the added expense of screening even under routine clinical circumstances (3, 8, 25, 26) . At present, this remains a matter of conjecture, but one that merits further study. 
